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Severe flooding occurred in north-central California and western Nevada February 17-20, with damages estimated to 
exceed $300 million. About 27,000 people were evacuated from flood- and landslide-affected areas in the two States. 
Floods also occurred in Oregon, Georgia, Florida, and Utah, but damages were minimal in those States because of sparse 
population in affected areas. The Great Salt Lake rose 0.75 foot during the month, reaching an elevation of 4,209.90 
feet above mean sea level on February 28, 0.75 foot higher than at the end of February 1985, and only 0.05 foot lower 
than last year’s maximum, which occurred on May 21. 

Streamflow generally decreased in Alaska, Hawaii, Puerto Rico, Minnesota, Michigan, Ontario, Quebec, Nova Scotia, 
New Hampshire, Massachusetts, and Connecticut; changed variably in British Columbia, Wisconsin, Mississippi, New 
York, Maine, New Brunswick, and Florida; remained unchanged in South Dakota and increased in the rest of the United 
States and southern Canada. About 85 percent of the index stations had flows in the normal to above-normal range, com- 
pared with the 75 percent in those ranges for last month. 

Contents of 76 percent of reporting reservoirs were at or above average for the end of February and only two sites 
with below-average contents reported significant declines. Most reservoirs in California, Nevada, Utah, Colorado, Arizona, 
and New Mexico had above-average contents for the end of February. 

The combined flow of the 3 largest rivers in the lower 48 States—Mississippi, St. Lawrence, and Columbia—averaged 
1,213,400 cubic feet per second (cfs) during February, 20 percent above median, and 51 percent above last month, a 
reversal as sharp in percent as that from December 1985 to January 1986. Flow of the St. Lawrence River at Cornwall, 
Ontario, increased 16 percent to a February record high of 287,500 cfs. 





STREAMFLOW CONDITIONS DURING FEBRUARY 1986 


Floods occurred in Georgia, Florida, California, 
Nevada, Oregon, and Utah as heavy precipitation fell 
along the Pacific coast, in Utah (particularly east of Salt 
Lake City), and in the area of the Georgia-Florida State 
line (see Total Precipitation Map on page 4) during 
February. Damages in north-central California and 
western Nevada were estimated to’exceed $300 million. 

The most severe flooding took place in north-central 
California February 17-20, where record peaks were 
equaled or exceeded at nine sites (see table on page 5), 
and recurrence intervals for the record peaks ranged from 
20 to 80 years. Flood peaks exceeded records on both the 
Napa River near Napa and the Russian River near 
Guerneville, as the entire Napa Valley suffered flood 
damages and Guerneville was isolated for days. The 
record peaks on these two rivers had recurrence intervals 
of only 20 to 25 years, in sharp contrast to 65- and 80-year 
recurrence intervals for two record peaks (Indian Creek 
and North Fork Feather River) in the Feather River basin 
where damages were less severe because the area is 
sparsely populated. Rainfall at two stations in the Feather 
River basin was 47.88 inches and 49.64 inches for 
February 11-19. Levee breaks on the Yuba River near 
Marysville (Yuba County) forced the evacuation of about 
21,000 people February 20-21 and flooded about 30 
square miles. About 6,800 people were evacuated from 
flood- and landslide-affected areas in Napa, Sonoma, 
Solano, Marin, and Santa Cruz Counties. The American 
River at Fair Oaks peaked at 130,000 cubic feet per 
second (cfs), the highest flow since Folsom Dam was 
completed in 1953, and about 10,000 cfs less than the 
maximum design flow of the leveed channel, which con- 
tained the flow with no breaks. The Sacramento River 
at Freeport peaked at a record high of 116,600 cfs but 
also caused no major flooding. Total inflow to the 
Sacramento-San Joaquin delta (San Francisco Bay) was 
a record-high 725,000 cfs on February 20 according to 
the California Department of Water Resources. 

In Nevada, extensive lowland flooding occurred along 
both the Carson River and the Truckee River February 
17-20, and severe urban flooding occurred in both Reno 
and Carson City on the evening of February 18 as heavy 
rains fell at altitudes below 5,500 feet. Record flood peaks 
(see table on page 5) occurred on the Carson River near 


Fort Churchill (exceeded the 100-year flood) and the 
Truckee River near Sparks, while peak discharges at other 
sites were the highest since 1963. Contrary to usual flood- 
flow patterns on both rivers, flows increased going 
downstream because of heavy rains at lower altitudes. 

In Utah, heavy rains along the east slopes of the 
Wasatch Mountains February 15-19 totaled almost one- 
half the annual precipitation at some sites and basically 
eliminated the snowpack below an altitude of 7,000 feet. 
The Weber River at Gateway (drainage area 1,610 square 
miles) peaked at 7,000 cfs on February 17, a peak 
discharge exceeded only three times (1893, 1896, 1952) 
since 1889, and only 980 cfs less than the 1896 peak of 
record. The Great Salt Lake rose 0.55 foot between 
February 15 and February 28 to an elevation of 4,209.90 
feet above mean sea level, 0.75 foot higher than at the 
end of February 1985 and only 0.05 foot below last year’s 
maximum, which occurred on May 21. About 0.3 foot 
of the rise took place in a few days. Total rise of the lake 
during the month was 0.75 foot. 

In Oregon (see table on page 6), the storms of February 
18-25 caused a record peak discharge of 40,000 cfs on 
the Owyhee River near Rome, 6,500 cfs greater than the 
December 1964 flood. Peak discharges at some other 
gages approached record highs, but none had recurrence 
intervals greater than about 40 years. The Willamette 
River at Salem (drainage area 7,280 square miles) 
peaked at 152,800 cfs on February 25, the highest an- 
nual peak since 1974, but well below both the 348,000 
cfs peak of January 1923 (4th highest) and the 500,000 
cfs peak of December 1861 (record high). 

In Florida and Georgia, peak discharges equaled or ex- 
ceeded previous records at 16 sites (see table on page 7) 
and also equaled or exceeded those for the 100-year recur- 
rence interval at 4 sites. No damage estimates were 
available, but most flooded areas were in silvicultural use 
or fallow agricultural lands. 

Streamflow generally increased in most of the United 
States and southern Canada: seasonally in California, 
Nevada, Idaho, Arizona, Nebraska, Oklahoma, Iowa, 
Missouri, Arkansas, Louisiana, Illinois, Indiana, Ohio, 
Pennsylvania, New Jersey, Rhode Island, Kentucky, West 
Virginia, Virginia, Tennessee, the Carolinas, and 
Georgia; contraseasonally in Alberta, Saskatchewan, 
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Alabama, and Vermont; variably in Washington, Oregon, 
Montana, North Dakota, Wyoming, Utah, Colorado, New 
Mexico, Texas, and Maryland. Flows generally decreased 
seasonally in Alaska, Puerto Rico, Michigan, 
Massachusetts, New Hampshire, Ontario, Quebec, and 
Nova Scotia; contraseasonally in Connecticut; variably 
in Hawaii and Minnesota. Flows changed variably in 
British Columbia, Wisconsin, Mississippi, New York, 
Maine, New Brunswick, and Florida, but remained un- 
changed in South Dakota. About 85 percent of the index 
stations had flows in the normal to above-normal range, 
compared with the 74 percent in those ranges for last 
month. 

Below-normal streamflow persisted in parts of Hawaii, 
British Columbia, Alberta, Montana, Wyoming, 
Nebraska, Louisiana, Mississippi, Tennessee, Alabama, 
Georgia, Florida, the Carolinas, Virginia, and New York, 
with record lows (see table on page 8) in parts of Hawaii, 
Mississippi, and South Carolina. Flows decreased into the 
below-normal range in parts of Hawaii, Kansas, Florida, 
and Quebec. 

Above-normal flows persisted in parts of Alaska, 
Montana, Wyoming, Utah, Colorado, Arizona, New 
Mexico, Texas, Oklahoma, Manitoba, Ontario, the 
Dakotas, Nebraska, Minnesota, Iowa, Missouri, Wiscon- 
sin, Illinois, Michigan, Vermont, New Hampshire, 
Maine, and Quebec. Flows increased into the above- 
normal range in Oregon and parts of adjacent States, and 
also in parts of Montana, Wyoming, Utah, Colorado, 
Arizona, New Mexico, Texas, Kansas, the Dakotas, 
Missouri, Illinois, Michigan, Indiana, Ohio, Virginia, 
West Virginia, Pennsylvania, New York, Maryland, 
Delaware, New Jersey, Maine, and Quebec. Monthly 
mean flows were highest of record (see table on page 8) 
in parts of Alaska, California, Nevada, Idaho, Utah, New 
Mexico, Pennsylvania, Georgia, and Florida, and also on 
the St. Lawrence River at Cornwall, Ontario. 

Sharp contrasts in the hydrology of different parts of 
the Nation are apparent from data presented in both the 
flood tables and new extremes table for this month. For 
example, Russian River near Healdsburg and South Fork 
Eel River near Miranda, both in California, and Umatilla 
River at Pendleton, Oregon, all have drainage areas be- 
tween 500 and 800 square miles, and also had peak 
discharges with recurrence intervals of 20 to 25 years. 
Basins of comparable size in Georgia, Little Satilla River 
near Patterson and Little River near Adel, had peak 
discharges with recurrence intervals of 10 and 75 years, 
respectively. Data abstracted from the flood tables and 
given below highlight contrasts in flood hydrology not 
only within the Nation, but also within the same State. 


Station Cfs per 
number Square 
(State) mile 


02227520 (GA) 
02318000 (GA) 
11464000 (CA) 
11476500 (CA) 
14021000 (OR) 


Recurrence 
interval, 


Similarly, the monthly extremes for Rio Grande 
(drainage area 9,730 square miles)—a February record- 
high monthly mean of 853 cfs—and Pee Dee River 
(drainage area 8,830 square miles)—a February record- 
low monthly mean of 5,360 cfs—are further evidence of 
sharp contrasts in hydrology within the Nation. These dif- 
ferences are lost when hydrologic data are presented in 
a qualitative manner, such as the cover streamflow map, 
but the quantitative hydrology (cfs in this case) behind 
the qualitative comparisons (relation to normals for a 
particular stream or area) must be kept in mind. 

Flood stages, as designated by the National Weather 
Service, were exceeded on many rivers and small streams 
in Washington, Oregon, California, Nevada, Idaho, Utah, 
Montana, Wyoming, Colorado, the Dakotas, Nebraska, 
Oklahoma, Texas, Iowa, Missouri, Arkansas, Louisiana, 
Illinois, Indiana, Michigan, Ohio, Pennsylvania, West 
Virginia, New York, Kentucky, Georgia, and Florida. 

Contents of 76 percent of reporting reservoirs were at 
or above average for the end of February, and 15 per- 
cent recorded significant declines in contents. The only 
two sites with below-average contents reporting signifi- 
cant declines were Burton reservoir in Georgia and Lake 
Merwin in Washington. Of 20 reservoirs in California, 
Nevada, Utah, Colorado, Arizona, and New Mexico, 18 
had above-average contents for the end of February and 
10 had significant increases in contents during February. 

The combined flow of the 3 largest rivers in the lower 
48 States—Mississippi, St. Lawrence, and Columbia— 
averaged 1,213,400 cfs during February, 20 percent 
above median, and 51 percent above last month, a rever- 
sal as sharp in percent as that from December 1985 to 
January 1986. Flow of all three rivers increased last month 
(see table on page 14) with that of the St. Lawrence River 
at Cornwall, Ontario, increasing 16 percent to a February 
record high of 287,500 cfs. Flow of the Mississippi River 
at Vicksburg, Mississippi, increased about 64 percent 
(306,000 cfs) from January to February, accounting for 
about 75 percent of the increase in the combined flow of 
the three rivers. These three large river systems account 
for runoff from more than half the conterminous United 
States and provide a useful check on the status of the Na- 
tion’s surface-water resources. 

The hydrographs on page 9 are for: a river on the fringe 
of the area severely affected by floods in California and 
Nevada; a river in Wisconsin which has been above nor- 
mal since September 1985, establishing two new 
monthly highs during that period; a river in Louisiana 
which was in the above-normal range for October through 
December but dropped into the below-normal range in 
January and February; a river in Virginia which was 
below normal in January 1986 but is above normal for 
February 1986, and has oscillated between those condi- 
tions since July 1985, with a brief pause in the normal 
range during November and December 1985. 
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Location of gaging stations in California, Nevada 


























Provisional data; subject to revision 
FLOOD DATA FOR SELECTED SITES IN CALIFORNIA, NEVADA, AND OREGON, FEBRUARY 1986 





Stream and place of determination 


Drainage 
area 
(square 
miles) 


Maximum flood previously 
kn 


own 


Maximum during present flood 





Stage 
(feet) 


Discharge 
(cfs) 


Stage 
(feet) 


Discharge 


Recur- 





Cfs per 
square 
mile 


Cfs 


rence 
interval 
(years) 





CALIFORNIA 





11318500 
11335000 


11382000 
11394500 


11401500 


11402000 
11404500 
11413000 
11427000 
11445500 


11446500 


11447650 


11456000 


11458000 


11459500 


11461000 
11464000 


11467000 


11476500 


11477000 


SAN JOAQUIN RIVER BASIN 
South Fork Mokelumne River near 
West Point. 


Cosumnes River at Michigan Bar... 


SACRAMENTO RIVER BASIN 

Thomes Creek at Paskenta 

Middle Fork Feather River near 
Merrimac. 


Indian Creek near Crescent Mills... 


Spanish Creek above Blackhawk 
Creek at Keddie. 

North Fork Feather River 
at Pulga. 

North Yuba River below 
Goodyears Bar. 

North Fork American River at 
North Fork Dam. 

South Fork American River 
near Lotus. 

American River at Fair Oaks 


Sacramento River at Freeport 


NAPA RIVER BASIN 
Napa River near St. Helena 


Napa River near Napa 


NOVATO CREEK BASIN 
Novato Creek at Novato 

RUSSIAN RIVER BASIN 
Russian River near Ukiah 


Russian River near Healdsburg 


Russian River near Guerneville 

EEL RIVER BASIN 

South Fork Eel River near 
Miranda. 

Eel River at Scotia 


1909- 


1930-32, 
1940- 
1930-32, 
1960- 


1947- 


1912-13, 
1953- 


1940- 
1940- 


1940- 


Dec. 23, 1955 


Dec. 23, 1955 
Dec. 


Dec. 


22, 
22, 


1964 
1964 


. 19, 1907 


. 22, 1964 
. 22, 1964 

1, 
Dec. 


23, 1964 


Dec. 23, 1955 


Nov. 21, 1950 
Dec. 23-25, 


1964 
Nov. 21, 1950 


Dec. 22, 1955 


Jan. 4, 1982 
Jan. 31, 1963 


Jan. 4, 1982 


Dec. 21, 1955 
December 1937 


Dec. 23, 1964 
Dec. 23, 1964 


Dec. 22, 1964 


Dec. 23, 1964 





NEVADA 





10311000 
10312000 


10322500 





CARSON RIVER BASIN 
Carson River near Carson City 


Carson River near Fort Churchill... 


HUMBOLDT RIVER BASIN 
Humboldt River at Palisade 


PYRAMID AND WINNEMUCCA 
LAKES BASIN 
Truckee River at Reno 








1906-21, 
1925-26, 
1930-35, 
1943, 
1946- 





Dec. 24, 1955 
Feb. 2,1963 
December 1955 


Mar. 6, 1983 
Feb. 28, 1910 


Dec. 23, 1955 
Nov. 21, 1950 

















12,490 
16,620 


5,960 











Provisional data; subject to revision 


FLOOD DATA FOR SELECTED SITES IN CALIFORNIA, NEVADA, AND OREGON, 
FEBRUARY 1986—Continued 





mesemescgi previously Maximum during present flood 
nown 
Drainage 
area 
(square Sta i 
ge | Discharge Stage 
miles) (feet) | (cfs) (feet) 





=e Discharge 
Stream and place of determination 8 





Cfs per 
Cfs square 
mile 





NEVADA—Continued 





PYRAMID AND WINNEMUCCA 
LAKES BASIN—Continued 

10348200 |Truckee River near Sparks Jan. 14, 1980 
10350000 |Truckee River at Vista Feb. 1, 1963 





10351700) Truckee River near Nixon Feb. 2, 1963 






































OREGON 





WARNER LAKES BASIN 
Twentymile Creek near Adel 1910-16, | Dec. 23, 1964 
1918-19, 
1921-22, 
1940- 

COLUMBIA RIVER BASIN 
13181000 |Owyhee River near Rome 1949- Dec. 24, 1964 
14021000 | Umatilla River at Pendleton 1903-05, | Jan. 30, 1965 
1935- 
14040500 |John Day River at Picture Gorge, 1926- Dec. 22, 1964 
near Dayville. 
14048000 |John Day River at McDonald 1894- Dec. 24, 1964 
Ferry. 






































'Site and datum then in use. 

Highest since Folsom dam completed in 1953. 
3Not determined. 
4Ratio of peak discharge to that of a 100-year flood. 





A 02327415: 


Location of gaging stations in Florida and 
Georgia for which flood-frequency data 
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Provisional data; subject to revision 


FLOOD DATA FOR SELECTED SITES IN FLORIDA AND GEORGIA, FEBRUARY 1986 





Se Maximum during present flood 
Drainage 
Stream and place of determination ( ali Discharge 

oe Stage | Discharge Stage 
(feet) (cfs) (feet) 





Recur- 
rence 
interval 
(years) 





Cfs per 
Cfs square 
mile 














FLORIDA 





SUWANNEE RIVER BASIN 
02317620} Alapaha River near Jennings May 2, 1928 
02319000} Withlacoochee River near Pinetta... Apr. 5, 1948 
OCHLOCKONEE RIVER BASIN 
02329000 | Ochlockonee River near Havana Apr. 4, 1948 





GEORGIA 





SATILLA RIVER BASIN 
02226465 | Dryden Creek near Dixie Union 1978- Mar. 1984 
02226582 |Satilla River near Hoboken 1970- Mar. 1984 
02227000} Hurricane Creek near Alma 1948- Sept. 29, 1953 
02227520) Little Satilla River near Patterson... 1970- Mar. 9, 1984 


SUWANNEE RIVER BASIN 
02315980|Jacks Creek near Ocilla 1.21 | 1960- Apr. 1961 
02316220) Little Brushy Creek near Ocilla 1.65 | 1966-75, | Apr. 1973 
1986 
02316390) Alapaha River near Lakeland 1970- Mar. 10, 1984 
02317734|New River near Nashville 1970- Mar. 7, 1984 
02317795 | Mill Creek near Tifton 1965-75, | Feb. 2, 1973 
1984, 
1986 
02317810] Arnold Creek tributary ; 1965- Mar. 6, 1984 
near Tifton. 
02317830) Little River near Lenox 1968- Mar. 7, 1984 
02317905 | Little Creek near Omega 1965-75, | Mar. 21, 1970 
1984, 


1986 
02317980) Little River near Sparks 1862- Apr. 2, 1948 


02318000) Little River near Adel 1862- Apr. 2, 1948 
02318500} Withlacoochee River near 1862- Apr. 4, 1948 
Quitman. 
02318725 | Okapilco Creek at Quitman 1970- Mar. 8, 1984 


OCHLOCKONEE RIVER BASIN 
02327200 |Ochlockonee River at Moultrie 1862- April 1948 

02327415 | Little Ochlockonee River near ; 1981- Mar. 6, 1984 
Meigs. 
02327810|Ochlockonee River near Cairo 1949- Mar. 8, 1984 






































'Not determined. 
2Ratio of peak discharge to that of a 100-year flood. 





NEW EXTREMES DURING FEBRUARY 1986 AT STREAMFLOW INDEX STATIONS 





Previous February 

extremes February 1986 
Drainage (period of record) 
Stream and place area 
of determination (square Monthly | Daily 
miles) mean mean 
in cfs in cfs 
(year) (year) 





Percent Daily 
of mean 
median in cfs 











HIGH FLOWS 





02317500 | Alapaha River at 55 5,362 11,200 
Statenville, GA. (1973) (1984) 
02320500 | Suwannee River at 55 19,900 23,900 
Branford, FL. (1972) (1933) 
03085000 | Monongahela River at 48 43,120 | 135,000 
Braddock, PA. (1956) (1979) 
04264331 | St. Lawrence River at 284,800 | 295,000 
Cornwall, ON near (1978) (1973) 
Massena, NY. 
08276500 | Rio Grande below Taos 61 757 1,760 
Junction Bridge near (1942) (1937) 
Toas, NM. 
09180500 | Colorado River near 75 6,242 8,350 
Cisco, UT. (1985) (1914) 
09315000 | Green River at Green 87 7,258 25,000 
River, UT. (1962) (1962) 
10322500 | Humboldt River at 79 1,272 5,790 
Palisade, NV. (1943) (1943) 
11264500 | Merced River at Happy vw 385 3,690 
Isles Bridge near (1963) (1963) 
Yosemite, CA. 
11427000 | North Fork American 45 3,582 33,300 8,286 
River at North Fork (1982) (1963) 
Dam, CA. 
11532500 | Smith River near 55 18,740 68,500 22,568 
Crescent City, CA. (1958) (1956) 
13037500 | Snake River near 76 3,900 Esa 
Heise, ID. (1918) =e fades 
15515500 | Tanana River at 24 7,269 7,600 7,975 
Nenana, AK. (1980) (1980) 


4,060 











LOW FLOWS 





02131000 | Pee Dee River at 48 5,560 
Peedee, SC. (1941) 
07290000 | Big Black River near 50 1,422 
Bovina, MS. (1943) 
16068000 | East Branch of North ; 71 10.8 
Fork Wailua River near (1978) 
Lihue, Kauai, HI. 
































*Occurred more than once. 





SURFACE WATER — MONTHLY MEAN DISCHARGE IN KEY STREAMS 


Unshaded area indicates range between highest and lowest record for the month. Dashed line indicates median of monthly values for reference 
period, 1951—80. Heavy line indicates mean for current period. 
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Provisional data; subject to revision 


DISSOLVED SOLIDS AND WATER TEMPERATURES, FEBRUARY 1986, AT DOWNSTREAM SITES 
ON SIX LARGE RIVERS 





Stream | Dissolved-solids Dissolved-solids b 
discharge} concentration® discharge* Water temperature 

during 

month 


February 
data of 
Station name following Mini- | Maxi- | Mean | Mini- | Maxi- Mini- | Maxi- 


calendar mum mum 
mum 
years ation u mum mum, | mum, 


(mg/L) | (mg/L) in °C | in °C 
(cfs) (tons per day) 





Station 
number 











01463500 | Delaware River at Trenton, NJ | 1986 15,670 90 115 < 2,180} 7,900 
(Morrisville, PA). 1945—85 13,630 61 144 647| 15,600 
(Extreme yr) (1977) (1976) | (1984) 
©12,240 
04264331 )|St. Lawrence River at Cornwall, | 1986 287,500} 166 167 ij 123,500 | 132,700 
Ontario, near Massena, NY 1976—85 251,800} 165 168 90,000 | 134,000 
(median streamflow at (Extreme yr) (*) (*) (1977) | (1978) 
Ogdensburg, NY). ©233,100 


07289000 | Mississippi River at 1986 782,000} 222 288 s 335,000 | 628,200 
Vicksburg, MS. 1976—85 614,400} 155 286 108,000 | 628,000 
(Extreme yr) (1982) | (1981) (1977) | (1984) 
°672,800 
03612500 | Ohio River at lock and dam 53, | 1986 479,000! 186 274 133,000 | 320,000 
near Grand Chain, IL (stream- | 1955—85 437,300 98 308 44,900 | 419,000 
flow station at Metropolis, IL). | (Extreme yr) (1957) | (1967) (1955) | (1974) 
£410,900 
06934500 | Missouri River at Hermann, 1986 90,400} 273 422 3 38,800 | 138,000 
MO (60 miles west of 1976—85 69,670} 205 537 : 23,500 | 237,000 
St. Louis, MO). (Extreme yr) (1985) | (1985) (1977) | (1985) 
£49,190 
14128910|Columbia River at Warrendale, | 1986 186,000 98 128 38,500} 90,000 
OR (streamflow station at 1976—85 180,100 87 128 24,800 | 106,500 
The Dalles, OR). (Extreme yr) ‘ (1976) | (1977) (1977) | (1982) 

104,800 






































*Occurred several years. 


‘Dissolved-solids concentrations, when not analyzed directly, are calculated on basis of measurements of specific conductance. 
“To convert °C to °F: [(1.8 X °C) + 32] = °F. 
“Median of monthly values for 30-year reference period, water years 1951—80, for comparison with data ior current month. 
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GROUND-WATER CONDITIONS DURING FEBRUARY 1986 


Ground-water levels rose in most wells in the southern 
two-thirds of the region. (See map.) Levels generally 
declined in extreme northern areas including northern 
Maine, New Hampshire, and Vermont and the nor- 
theastern part of New York State. Levels near end of 
February remained above average in most of Connecticut, 
and levels were above average also in western New York 
State. Below-average water-level conditions continued to 
prevail in southern New Jersey, in Delaware, and in 
southeastern Maryland 

In the southeastern States, ground-water levels rose in 
West Virginia, Kentucky, Virginia, Louisiana, and in 
most wells in Georgia. Trends were mixed in other States. 
Water levels were above average in Kentucky and North 
Carolina, and below average in Arkansas. Levels were 
mixed with respect to average in other States. A new low 
ground-water level for February was established in the 
key well near Memphis in Tennessee, despite a slight net 
rise during the month. 

Among the central and westein Great Lakes States, 
ground-water levels rose in Ohio and declined in 
Michigan; trends were mixed in other States. Water levels 
were above average in Michigan, mostly above average 
in Minnesota and Iowa, and near or above average in 


Wisconsin. In Michigan, despite a slight net decline in 
the key well in the Northern Peninsula, a new high water 
level was recorded for February. 





STATUS OF GROUND-WATER STORAGE 
Above normal (within the highest 25 percent 


WS of range of water levels) 
[] Within the normal range 


BEE ee phy] (within the lowest 25 percent 
of range of water levets) 


© 25 SO 75 100miles 
ae eee 











Map showing ground-water storage near end of February and change 
in ground-water storage from end of January to end of February. 





MONTH-END GROUND-WATER LEVELS IN KEY WELLS 


Unshaded area indicates range between highest and lowest record for the month. Dashed line indicates average of monthly levels in previous 


years. Heavy line indicates level for current period. 














Near Ashland, Saunders County, NE: 

Sand and Gravel Formation 

51 years of record, 1935—86 
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B At Paradise Valley, Humboldt County, NV 
uaternary Alluvium Formation 
40 years of record, 1946—86 
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1986 


1986 


& Near Roscommon, Roscommon County, MI 
& Pleistocene Drift 
2 Eee OT years of record, 1935—86 
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1984 1985 1986 


WATER LEVEL FEET BELOW LAND-SURFACE DATUM 
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At Chapel Hill, Orange County, NC 
Granite Formation 
: 55 yea 
JFMAMJJASONDJFMAMJJASONODJFM 
1984 1985 


WATER LEVEL FEET BELOW LAND-SURFACE DATUM 
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Provisional data; subject to revision 


WATER LEVELS IN KEY OBSERVATION WELLS IN SOME REPRESENTATIVE AQUIFERS IN 
THE CONTERMINOUS UNITED STATES—FEBRUARY 1986 





Water level in 
feet with ref- 
erence to land- 
surface datum 


Aquifer and Location 


Departure 
from 
average 
in feet 


Net change in water 


. P Year 
level in feet since: 


records 
began 


Remarks 





Last month | Last year 





Glacial drift at Hanska, south-central 
Minnesota. 

Glacial drift at Roscommon in north-central 
part of Lower Peninsula, Michigan. 

Glacial drift at Marion, lowa 

Glacial drift at Princeton in northwestern 
Illinois. 

Petersburg Granite, southeastern Piedmont 
near Fall Zone, Colonial Heights, Virginia. 

Glacial outwash sand and gravel, Louisville, 
Kentucky (U.S. well no. 2). 

500-foot sand aquifer near Memphis, Tennessee 
(U.S. well no. 2). 

Granite in eastern Piedmont Province, Chapel 
Hill, North Carolina (U.S. well no. 5). 

Sparta Sand in Pine Bluff industrial 
area, Arkansas. 

Eutaw Formation in the City of Montgomery, 
Alabama (U.S. well no. 4). 

Limestone aquifer on Cockspur Island, 
Savannah area, Georgia (U.S. well no. 6). 

Sand and gravel in Puget Trough, 
Tacoma, Washington. 

Pleistocene glacial outwash gravel, North Pole, 
northern Idaho (U.S. well no. 3). 

Snake River Group: Snake River Plain Aquifer, 
at Eden, Idaho (U.S. well no. 4). 

Alluvial valley fill in Flowell area, Millard 
County, Utah (U.S. well no. 9). 

Alluvial sand and gravel, Platte River Valley, 
Ashland, Nebraska (U.S. well no. 6). 

Alluvial Valley fill in Steptoe Valley, 
Nevada. 

Pleistocene terrace deposits in Kansas River 
valley, at Lawrence, northeastern 
Kansas. 

Alluvium and Paso Robles clay, sand, and 
gravel, Santa Maria Valley, California 

Valley fill, Elfrida area, Douglas, Arizona 
(U.S. well no. 15). 

Hueco bolson, El Paso area, Texas 

Evangeline aquifer, Houston area, Texas 


—7.82 


—4.33 


—3.90 
—7.00 


— 12.88 


— 17.23 


— 104.13 


—41.96 


—217.85 


—21.7 


— 32.14 


— 100.98 


—461.9 


— 124.0 


—4.10 


—5.15 


—7.11 


— 17.40 








+117 +0.48 —0.16 1942 


+0.64 —0.28 +0.04 
+1.96 


+5.31 


—0.40 
+1.15 


+0.62 
+2.02 


+ 1.63 +1.43 +2.60 


+8.31 +0.27 —0.61 


— 15.26 +0.21 —0.06 February low. 


+0.79 —0.06 —1.73 


— 11.44 +11.35 


—2.6 —7.0 


Alltime high. 


February low. 

















In the western States, ground-water levels rose in 
Washington, Nebraska, and Nevada, and declined in 
North Dakota. Water levels showed mixed trends in other 
western States. Levels were above average in Washington, 
Nebraska, and Utah, and below average in North Dakota. 
Levels were mixed with respect to average in other 
western States. The level in the key well in the Boise 
Valley in Idaho equaled the February high level set in this 


well in 1982. A new February high level was recorded 
in the well in the Blanding area of Utah. New February 
low levels were reported in key wells in New Mexico and 
Texas. New alltime high levels were reached again in the 
key well in the Steptoe Valley in Nevada, in 36 years of 


record, and in the Berrendo-Smith well 
Mexico, in 20 years of record. 


in New 





Provisional data; subject to revision 


USABLE CONTENTS OF SELECTED RESERVOIRS NEAR END OF FEBRUARY 1986 


{Contents are expressed in percent of reservoir capacity. The usable storage capacity of each reservoir is shown in the column headed **Normal maximum.”’} 





ies Reservoir 
Principal uses: 
F-Flood control 
I-Irrigation 
M-Municipal 
P-Power 
R-Recreation 
W-Industrial 


Percent of normal 
maximum 





End 
of 
Feb. 
1986 


End 
of 

Feb. 

1985 


Average 
for 8 


end "of 
Feb. 


End 
of 
Jan. 
1986 


Normal 
maximum 
(acre-feet) 


ees Reservoir 
Principal uses: 


F-Flood control 
I-Irrigation 


4 || M-Municipal 


P-Power 
R-Recreation 
W-Industrial 


Percent of normal 
maximum 





Normal 
maximum, 
(acre-feet) 


End 
of 

. |Feb. 

1985 


End 
of 

Jan. 

1986 


Average 
for ig 


end "of 
Feb. 





NOVA SCOTIA 
Rossignol, Mulgrave, Falls Lake, St. 
Margaret's Bay, Black, and Ponhook 
Reservoirs(P) 


Allard 
Gouin (P) 


MAINE 
Seven reservoir systems (MP) 


NEW HAMPSHIRE 
First Connecticut Lake (P) 
Lake Francis (FPR) 
Lake Winnipesaukee (PR) 


VERMONT 
Harriman 
Somerset (P) 


MASSACHUSETTS 
Cobble Mountain and Borden 
Brook (MP) 


Great Sacanda; 
Indian Lake (F 
New York City marl system (MW).. 


NEW JERSEY 
Wanaque (M) 


PENNSYLVANIA 
Allegheny (FPR) 
Pymatuning (FMR) 
Raystown Lake (FR) 

Lake Wallenpaupack (PR) 


MARYLAND 
Baltimore municipal system (M) 


NORTH CAROLINA 
Bridgewater Cake James) (P) 
Narrows (Badin Lal pe) ( ) 
High Rock Lake (P) 


SOUTH CAROLINA 
Lake Murray (P) 
Lakes Marion and Moultrie (P) 


SOUTH CAROLINA—GEORGIA 
Clark Hill (FP) 


Burton (PR) 
Sinclair (MPR) 
Lake Sidney Lanier (FMPR) 


ABAMA. 
Lake Martin a 


TENNESSEE VALLEY 

Clinch Projects: Norris and Melton 
Hill Lakes (FPR) 

Douglas Lake (FPR) 

Hiwassee Projects: Chatuge, Nottely, 
Hiwassee, Apalachia, Blue 
Ridge, Ocoee 3, and Parksville 
Lakes (FPR) 

Holston Projects: South Holston, 
Wags. Boone, Fort eptrick Henry, 
and Cherokee Lakes (FPR) 

Little Tennessee Projects: Nantahala, 
Phorpe non Fontana, and Chilhowee 

es 


WISCONSIN 
Chippewa and Flambeau (PR) 
Wisconsin River (21 reservoirs) (PR).. 


MINNESOTA 
Mississippi River headwater 
system (FMR) 


NORTH DAKOTA 
Lake Sakakawea (Garrison) (FIPR) 


SOUTH DAKOTA 
Angostura (I) 
Belle Fourche (I) 
Lake Francis Case (FIP) 
Lake Oahe (FIP 
Lake Sharpe (FIP) 
Lewis and Clarke Lake (FIP) 








76 
54 
73 
97 
82 





46 


37 
33 


50 
63 


20 
716 
50 
29 
64 
77 


98 
94 





157,800 
261,900 
288,800 

128'900 
234/800 


1,614,000 
1,862,000 


1,730,000 


104,000 
214,000 
1,686,000 


1,375,000 


1,478,000 


365,000 
399,000 


1,640,000 
22,700,000 


127,600 


1:725,000 
477,000 





0|| Bridgeport 


NEBRASKA 
Lake McConaughy (IP) 


OKLAHOMA 
Eufaula rD 
Keystone ( 
Tedkiller 
Lake Altus (FIMR 
Lake O’The Cherokees (FPR) 


OKLAHOMA—TEXAS 
Lake Texoma (FMPRW) 


Canyon (F 


IROCTMAUOnal 


CeW) 
Mermavonal MPW 
Livingston (I 


'W) 
Roa Blof | Kin we (IMPRW). 
Toledo Bend ( 


Twin Buttes Fi) 
Lake Kemp (I 


Lake Menai PWii 
Lake Travis (FIMPR 


MONTANA 
Canyon Ferry (FIMPR) 
Fort Peck (FPR 
Hungry Horse (FIPR) 


WASHINGTON 


Franklin D. Roosevelt Lake (IP) 
Lake Chelan (PR) 

Lake Cushman (PR).. 

Lake Merwin (P) 





ee 
Falcon ( 











P x 
Pend Oreille tad wi pie 


IDAHO—WYOMING 
Upper Snake River (8 reservoirs) (MP).. 


WwW 
Boysen (FIP) YOMING 


Buffalo Bill (IP) 
(F 


Patondes minoe, Alcova, Kortes, 
Glendo, and Guernsey Reservoirs ‘©.. 


COLORADO 
John Martin (Eno edad 
Taylor Park (IR) 
Colorado-Big Thompson project (1) 


COLORADO RIVER STORAGE 
ROJEC 
Lake Powell; i; Fieming Go Gorge, Fontenelle, 


Navajo, and 
Reservoirs (IFPR) 


UTAH—IDAHO 
Bear Lake (IPR) 


CALIFORNIA 
Folsom (FIP) 
Hetch Hetchy (MP)... 
Isabella (an. 
Pine Flat (FI 
Clair Engle Lake 
Lake Almanor (P 
Lake Berryessa (FIMW) 
Millerton Lake a 
Shasta Lake (FIPR 


CALIFORNIA—NEVADA 
Lake Tahoe (IPR) 





Rye Patch (1) 


ARIZONA—NEVAD. 
Lake Mead and Lake Mohave “EIMP)... 


ARIZONA 
San Carios (IP) 
Salt and Verde River system (IMPR) 


NEW MEXICO 
Conchas (FIR) 
Elephant Butte and Caballo (FIPR) 











31,620,000 


1,421,000 


1,000,000 


27,970,000 


935,100 
2,019,100 


330,100 
2,453,000 

















*Corrected figure. 


| acre-foot = 0.04356 million cubic feet = 0.326 million gallons = 0.504 cubic feet per second day. 
Thousands of kilowatt-hours (the potential electric power that could be generated by the volume of water in storage). 
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USABLE CONTENTS OF SELECTED RESERVOIRS AND RESERVOIR SYSTEMS, 
JANUARY 1984 TO FEBRUARY 1986 

































































Lake Fort Peck, MT 
Normal Maximum, 18,910,000 Acre—Feet 
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Lake Conchas, NM 
Normal Maximum, 330,100 Acre—Feet 
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Lake ees eee PA 
Normal Maximum, 1,180,000 Acre—Feet 
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Provisional data; subject to revision 
FLOW OF LARGE RIVERS DURING FEBRUARY 1986 





February 1986 





Average 
discharge | Monthly 
Drainage | through mean Percent 
area September dis- of 
(square 1980 charge median —_ 
miles) (cubic (cubic monthly ious 

feet per feet | discharge, |PI°IO'S| Cubic | Million 
second) per 1951—80 feet per | gallons 


Fs 4 Discharge near 


Station end of month 


—_ 
saiiher Stream and place of determination 





second) (percent) second | per day 





01014000 |St. John River below Fish River at 9,647 7,009 356 +156 2,650 | Py 
Fort Kent, ME. 
01318500 |Hudson River at Hadley, NY 2,909 1,670) 98 —18 1,290 833 
01357500 |Mohawk River at Cohoes, NY 5,734 4,350 87 +0 4,750 3,070 
01463500 |Delaware River at Trenton, NJ 11,750 15,670 128 +42 14,900 9,630 
01570500 |Susquehanna River at 34,530 57,200 +113 69,000 
Harrisburg, PA. 
01646500 |Potomac River near '11,490 '24,930 +324 26,000 | 16,800 
Washington, DC. 
02105500 |Cape Fear River at William O. Huske 5,005 3,026 +43 2,580 1,667 
Lock near Tarheel, NC. 
02131000 |Pee Dee River at Peedee, SC 9,851 5,360) -—2 7,720 4,989 
02226000 |Altamaha River at Doctortown, GA.... 13,880 21,890) +85 18,000 11,600 
02320500 |Suwannee River at Branford, FL 6,987 21,000) 34,500 22,300 
02358000 |Apalachicola River at 22,570 28,400 —6 25,900 16,740 
Chattahoochee, FL. 
02467000 |Tombigbee River at Demopolis lock 23,300 16,920 +1 10,800 6,980 
and dam near Coatopa, AL. 
02489500 |Pearl River near Bogalusa, LA 9,768 6,271 4,280 2,766 
03049500 |Allegheny River at Natrona, PA ‘ '19,480 144,780 +46 54,700 | 35,350 
03085000 |Monongahela River at Braddock, PA.. "12,510 '47,210 +290 42,900 | 27,730 
03193000 |Kanawha River at Kanawha 12,590 22,060) 19,900 12,860 
Falls, WV. 
03234500 |Scioto River at Higby, OH 4,547 12,722 6,070 3,923 
03294500 |Ohio River at Louisville, KY 116,000 279,300) 
03377500 |Wabash River at Mount Carmel, IL.... 27,220 48,980 
03469000 |French Broad River below Douglas 6,798 5,892 
Dam, TN. 
04084500 |Fox River at Rapide Croche Dam, 4,163 4,228 
near Wrightstown, WI.2 
04264331 |St. Lawrence River at Cornwall, 242,700 287,500) 
Ontario-near Massena, NY.3 
02NGO001 |St. Maurice River at Grand 25,150 4,160 
Mere, PQ. 
05082500 |Red River of the North at Grand 2,551 1,840 
Forks, ND. 
05133500 |Rainy River at Manitou Rapids, MN... 11,830 11,500 
05330000 |Minnesota River near Jordan, MN 3,402 
05331000 |Mississippi River at St. Paul, MN '10,610 
05365500 |Chippewa River at Chippewa k 5,100 
Falls, WI. 
05407000 |Wisconsin River at Muscoda, WI 8,617 
05446500 |Rock River near Joslin, IL y 5,873 
05474500 |Mississippi River at Keokuk, IA 62,620 
06214500 | Yellowstone River at Billings, MT : 7,038 
06934500 |Missouri River at Hermann, MO 79,490 
07289000 | Mississippi River at Vicksburg, MS‘... 576,600 
07331000 |Washita River near Dickson, OK 1,368 
08276500 |Rio Grande below Taos Junction 725 
Bridge, near Taos, NM. 
09315000 |Green River at Green River, UT 6,298 
11425500 |Sacramento River at Verona, CA 18,820 
13269000 |Snake River at Weiser, ID 18,050 
13317000 |Salmon River at White Bird, ID 11,250 
13342500 |Clearwater River at Spalding, ID 15,480 
14105700 |Columbia River at The Dalles, OR>.... ‘193,100 
14191000 | Willamette River at Salem, OR 123,510 
15515500 |Tanana River at Nenana, AK J 23,460 
O8MFO00S |Fraser River at Hope, BC 96,290 


’ 
































' Adjusted. 

Records furnished by Corps of Engineers. 

Records furnished by Buffalo District, Corps of Engineers, through International St. Lawrence River Board of Control. Discharges shown are considered to 
4 be the same as discharge at Ogdensburg, N.Y. when adjusted for storage in Lake St. Lawrence. 

Records of daily discharge computed jointly by Corps of Engineers and Geological Survey. 

Discharge determined from information furnished by Bureau of Reclamation, Corps of Engineers, and Geological Survey. 
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PRECIPITATION FORECAST FOR MARCH TO MAY 1986 


PRECIPITATION 
FORECAST 


\G 


Likely above median 


— 
‘+ About equal chances 
“J 


Likely below median 
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EXPLANATION OF DATA (Revised January 1986) 


Cover map shows generalized pattern of streamflow for the month 
based on provisional data from 184 index gaging stations—18 in Canada, 
164 in the United States, and 2 in the Commonwealth of Puerto Rico. 
Alaska and Hawaii inset maps show streamflow only at the index gag- 
ing stations that are located near the point shown by the arrows. 
Classifications on map are based on comparison of streamflow for the 
current month at each index station with the flow for the same month 
in the 30-year reference period, 1951-80. Shorter reference periods are 
used for one Canadian index station, two Kansas index stations, one 
New York index station, and the Puerto Rico index stations because 
of the limited records available. 

The comparative data are obtained by ranking the 30 flows for each 
month of the reference period in order of decreasing magnitude—the 
highest flow is given a ranking of 1 and the lowest flow is given a rank- 
ing of 30. Quartiles (25-percent points) are computed by averaging the 
7th and 8th highest flows (upper quartile), 15th and 16th highest flows 
(middle quartile and median), and the 23rd and 24th highest flows (lower 
quartile). The upper and lower quartiles set off the highest 25 percent 


of flows and lowest 25 percent of flows, respectively, for the reference 
period. The median (middle quartile) is the middle value by definition. 
For the reference period, 50 percent of the flows are greater than the 
median, 50 percent are less than the median, 50 percent are between 
the upper and lower quartiles (in the normal range) 25 percent are greater 
than the upper quartile (above normal), and 25 percent are less than 
the lower quartile (below normal). Flow for the current month is then 
classified as; above normal if it is greater than the upper quartile, in 
the normal range if it is between the upper and lower quartiles, and 
below normal if it is less than the lower quartile. Change in flow from 
the previous month to the current month is classified as seasonal if the 
change is in the same direction as the change in the median. If the change 
is in the opposite direction of the change in the median, the change is 
classified as contraseasonal (opposite to the seasonal change). For ex- 
ample: at a particular index station, the January median is greater than 
the December median; if flow for the current January increased from 
December (the previous month), the increase is seasonal; if flow for 
the current January decreased from December, the decrease is 
contraseasonal. 

Flood frequency analyses define the relation of flood peak magni- 
tude to probability of occurrence or recurrence interval. Probability of 
occurrence is the chance that a given flood magnitude will be exceeded 
in any one year. Recurrence interval is the reciprocal of probability of 
occurrence and is the average number of years between occurrences. 
For example, a flood having a probability of occurrence of 0.01 (1 per- 
cent) has a recurrence interval of 100 years. Recurrence intervals im- 
ply no regularity of occurrence; a 100-year flood might be exceeded 
in consecutive years or it might not be exceeded in a 100-year period. 

Statements about ground-water levels refer to conditions near the end 
of the month. The water level in each key observation well is compared 
with average level for the end of the month determined from the 30-year 
reference period, 1951-80, or from the entire past record for that well 
when only limited records are available. Comparative data for ground- 
water levels are obtained in the same manner as comparative data for 
streamflow. Changes in ground-water levels, unless described other- 
wise, are from the end of the previous month to the end of the current 
month. 

Dissolved solids and temperature data for February are given for six 
stream-sampling sites that are part of the National Stream Quality Ac- 
counting Network (NASQAN). Dissolved solids are minerals dissolv- 
ed in water and usually consist predominately of silica and ions of 
calcium, magnesium, sodium, potassium, carbonate, bicarbonate, sulfate, 
chloride, and nitrate. Dissloved-solids discharge represents the total daily 
amount of dissolved minerals carried by the stream. Dissolved-solids 
concentrations are generally higher during periods of low streamflow, 
but the highest dissolved-solids discharges occur during periods of high 
streamflow because the total quantities of water, and therefore total load 
of dissolved minerals, are so much greater than at times of low flow. 
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